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Abstract

Summary

Montgomery, Claire A. 1989. Longrun supply and demand of new residential
construction in the United States: 1986 to 2040. Res. Pap. PNW-RP-412,
Portland, OR: U.S. Department of Agriculture, Forest Service, Pacific Northwest
Research Station. 39 p. . '

A model of U.S. housing demand and supply was developed that projects housing
starts for use in long-term forest planning. Housing demand was shown to respond to
the current sale price and the user capital cost of housing and to the size and age
composition of the population. Current sale price is determined in the new construc-
tion market. Supply of new construction was modeled and was shown to have a
supply price elasticity of zero. The choice of housing type was shown to respond to
the age of the householder and, in some age classes, to the price of housing serv-
ices. Two projections of hausing starts by housing type from 1987 to 2040 were pro-
duced; they differ in the assumed rate of discards from the existing housing stock.

Keywords: Housing markets, housing demand, new residential construction.

A model of U.S. housing demand and supply was developed that projects housing
starts for use in long-term forest planning. A headship rate equation was estimated,
which relates the fraction of the population heading a household, by age class, to the
current sale price of housing, the lagged rental price of housing, and a time trend.
Because permanent income and the time trend are multicollinear, the coefficient on
the time trend represents the combined effect on headship rate of income and trends
in social customs. An inverse supply equation for new construction was estimated,
relating the price ot housing to factor prices and the number of housing starts. Be-
cause the coefficient for housing starts was not significantly different from zero, the
supply price elasticity was assumed to be zero, and housing starts were dropped
from the equation. This eliminates simultaneity between supply and demand for new
construction. Equations were estimated for two age classes to relate the proportion of
householders in that age class selecting single-family dwellings to the lagged rental
price of housing.

Two projections of housing starts by housing type from 1987 to 2040 were produced;
they differ in the assumed rate of discards from the existing housing stock. Projec-
tions of underlying macroeconomic variables were exogenous. These projections
show variation in the first two decades but little variation thereafter. As a result,
housing start projections are responsive to economic signals initially but are driven
primarily by demographic trends after 2007.
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Introduction

Demand for solid wood products is derived from the production of wood-using goods
for purchase by consumers. The largest share of this demand is in residential con-
struction, which accounted for about 37 percent of lumber and 45 percent of struc-
tural panels consumed in 1986.7 A projection must be made of the future level of
residential construction to assess future demand for timber. This paper reports a
model of demand and supply for housing in the United States that produces projec-
tions of housing starts for single- and multiple-family housing units and for mobile
homes for use in long-term forest planning.

Attempts to make long-term projections of housing starts are often based only on the
demographics of the total population and trend forecasts of household formation
rates (see footnote 1). An implied assumption is that the housing supply will expand
to meet demand. Marcin (1978) and Ueda and Darr (1980) make more sophisticated
use of available demographic data. They represent population by age class, which
recognizes that the rate of household formation varies with age. This approach
allows models to incorporate the effect on housing demand of the changing composi-
tion of the population. Marcin also recognizes that housing is a commodity (goods),
and individuals choose to-consume goods in response to economic variables. He
estimates separate equations for headship rate (the fraction of the population head-
ing a household) by age class with personal disposable income as an explanatory
variable.

A complete economic explanation of household formation is needed to fully assess
the impact of changes in macroeconomic policy variables, such as interest rates, on
the housing sector, and subsequently on the forest products market. Theoretically,
household formation depends on income, the user cost of capital for housing, the
relative price of housing, and the age composition of the population. For statistical
methods to provide insights to the theoretical relations among economic variables,

- movement must occur in the observed variables relative to one another. From 1950

to the early 1970’s, headship rates increased with little. variability. Income grew con-
tinuously, while real interest rates, the primary component of the user cost of capital
for housing, were relatively constant. As a result, most efforts to predict headship
rates in that period were based on trend forecasts; the multicollinear behavior of time
and income made it impossible to disentangle their separate effects. But in the past
two decades, increased volatility in economic variables have presented economists
with new opportunities to explore relations among economic variables. Headship

rates, in particular, have fluctuated considerably, as have interest rates and inflation.

This increased volatility allowed me to explore the theoretical relations among the
household formations component of housing demand and income, relative price of
housing, and user cost of capital for housing.

" Haynes, Richard W. 1987. Housing projections for the
southern supply study. Data on file with: U.S. Department
of Agriculture, Forest Service, Pacific Northwest Research
Station, P.O. Box 3890, Portland, OR 97208-3890.



The Model

Because housing prices are determined by the equilibrium between supply of and
demand for new construction, the model must explain supply. The resulting projec-
tions of housing starts respond to demand determinants such as mortgage rates,
income, property tax rates, marginal income tax rates, expected rate of capital gain
on housing, price of new construction, price of all other goods, and the expected rate
of inflation; they also respond to supply determinants such as wood, labor and financ-
ing costs, and land prices. The choice among housing types (single-family dwelling,
multiple-tamily dwelling, or mobile home) is modeled as a function of age of house-
holder and the price of housing services.

The demand for new residential construction, or housing starts (sj), of type j is made
up of three components: change in the demand for housing stock (lj,t — ljt-1), re-
placement of discarded units {dj), and so-called unspecified additions to stock (k;j):

Sit = (lit—ljt=1) + djt — Kjt. (1)
Unspecified additions to stock include conversions of buildings from nonresidential to

residential use and conversions from buildings with few housing units to buildings
with many housing units.

'Because some vacant units always exist, the housing stock is greater than the

number of households (H;) occupying it:
it = Hjvojt, ()

where 0jt is the occupancy rate for housing type j. Occupancy rates, derived from
data published in U.S. Department of Commerce, Bureau of the Census, annual
housing survey, are higher for single- than for multiple-family dwellings with averages
of 92 percent and 87.5 percent, respectively, from 1973 through 1983. Occupancy
rates are less than 100 percent partly because of seasonally used second homes
and partly because of the partial adjustment of the housing stock to its desired
equilibrium level. The portion resulting from partial adjustment should vary directly
with the amount of volatility in the determinants of demand for and supply of housing.
Because occupancy rates varied little during the sample period according to data

reported in the annual housing survey, average values are used in this model.

The total number of householdé (H) is combuted as follows:

A
Ht = X h(r, r1, pt, p-1, Yt t, @) * Najt, (3)
d=1
where
h(e) is the headship rate, - ~
a is the age class numbered from 1 to A,
rn is the rental price of housing,
pt is the sale price of the representative house,
Vi is permanent income, and
Na,t is population in age class a, all at time t.
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Figure 1—Headship rates by age class.

The choice to form new or to maintain existing households is one means by which
individuals express their demand for housing. They respond to economic variables,
given their own preferences. In this model, the observed sample proportion of the
population heading a household, or the headship rate, represents that choice.

The life cycle theory of consumption (Ando and Modigliani 1963) states that individ-
uals want to smooth consumption over their lifetime even though income may not
come evenly. In fact, most people have an increasing income path into middle age;
income levels off during prime earning years and drops abruptly at retirement. The
desire for even consumption dictates a lifetime savings pattern that is negative in
early years as people try to borrow against future earnings, is positive during prime
earning years as people accumulate wealth, and is negative after retirement as they
transform this wealth back into consumption. Housing is a form of wealth, so the
desire to hold housing should increase with age through the prime earning years.

Demographic factors and social customs also influence the relation between head-
ship rate and the age (a) of the householder. It is customary to form independent
households, usually consisting of two adults, during early adulthood and to maintain
those households during middle age. In old age, mortality increases the incidence of
single-adult households, so headship rates are higher in old age than in middle age.
Figure 1 shows headship rates by age class.

Social and demographic patterns change over time. Decreasing trends in marriage
rates and increasing trends in divorce rates and in the mobility of the labor force
correspond to increasing headship rates. Although behavioral trends probably have
their own economic explanations, | made no attempt to uncover them in this study.
These changes are represented by the time trend variable (t).



A unit of housing stock is a capital asset providing a flow of housing services through-
out its life. The rental price of housing (r) is the price of housing services. The cost is
equivalent to buying a house, living in it for 1 year, and selling it at the end of the
year, it does not include transaction costs such as loan fees, broker fees, and search
and moving costs.

The real sale price of a constant-quality house (p) is in the equation for headship
rate. To buy a home on a mortgage, a down payment proportional to the sale price

of the home is required. Potential home owners prevented from borrowing as much
as they want against future earnings at market interest rates must postpone consump-
tion to save the down payment. First-time buyers are the group most likely to find
themselves in this situation. The sale price is also the amount of cash received when
the asset is liquidated. Householders at or beyond retirement who are in the process
of converting assets to consumption would be less likely to hold a house and main-
tain a separate household when the price is high than when it is low. Sale price
should matter to both the oldest and the youngest age groups.

Rental and sale prices of housing do not move together. They moved very differently
from one another during the sample period, 1963 to 1985 (figs. 2 and 3). They are
related to one another as follows:

o= pt*f{(zt+e)*(1 — i) - % +dt— g%, (4)
where
Zt is nominal mortgage rate,
st is property tax rate,
it is marginal income tax rate,
7%t is expected rate of inflation,
c is gross depreciation rate, and
g° is expected rate of capital gain on housing, all at time t.

The term in brackets is the user cost of capital for housing (Hendershott 1980), the
first part of which,

(z¢ +w)*(1 = it) - %,
is the tax-adjusted real rate of interest faced by the householder.

The choice of tenure (to rent or to buy) was not addressed directly in this study.
Many households choose to rent rather than own housing. If housing markets were
perfectly efficient, then on the margin, the annual rent for a house on the rental mar-
ket (the price of rental housing), would be the same as the rental price of housing for
an equivalent house. Any factor affecting the rental price of housing would also affect
the price of rental housing. The housing market does not adjust immediately to price
signals for a variety of reasons: uncentainty about the value of economic variables,
such as inflation and capital gains, liquidity constraints, and transaction costs. It takes
.time for homeowners to respond to changes in economic variables and for those
changes to be reflected in rental markets. For this reason, lagged values of both
rental and sale price are included in the equation for headship rates.
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Figure 3—Real sale price of constant quality house.

The sale price of housing units is determined by the equilibrium of supply and
demand for-new construction. If supply of new construction is perfectly elastic, as is
indicated by Follain (1979), then price is the supply price, equal to the average cost
of construction, and is not determined jointly with the quantity of output. This is often
true in industries characterized by many firms of similar size having low capital
requirements, such as the residential construction industry. The general inverse
supply equation is:

pt = p(st.v1), (5)
where vt is a vector of prices of inputs—wood, labor, land, financing and miscella-
neous materials—and st is the total number of housinq starts. If supply is perfectly
elastic, then the supply price elasticity, [(dp/ds)*(s/p)] ', is zero. This can be true only
if the coefficient for st is zero. The inverse supply equation then becomes:

pt = p(vi) , (5a)

and price is determined solely by input prices.



As housing is a normal good, people will want more of it when their income (y)
increases. Their housing choice depends on the amount of income they perceive as
permanent—something they expect to continue to receive in the future. The definition
of permanent income is the fixed amount of a person’s wealth, including future earn-
ings, that one could consume this year and every year in perpetuity without running
out. People base their estimate of permanent income on expected future earnings.
This expectation is influenced by the current and past level of income, educational
status, and stage of life. Because permanent income cannot be observed, | use an
average of income for the current and past 2 years as a proxy.

Once the choice to maintain a household has been made, the individual must choose
a housing type. | modeled the choice among single- and multiple-family structures
and mobile homes. Age plays a role in this choice. Young people tend to choose
multiple- rather than single-family dwellings. The proportion of households choosing
single-family dwellings increases throughout the prime earning years and then drops
off as people pass 65 years of age. The movement from multiple- to single-family
dwellings is influenced by the rental price of housing so that the number of house-
holds in each housing type is:

Hit = wj(n-1) * He, (6)
where wij(r-1) is the fraction choosing type j.

The level of housing stock is altered in three ways: units are discarded, units are
added by conversion of existing structures, and units are added by new construction.
Discard rates should, on average, equal the net depreciation rate. Estimates of net
depreciation rates, which are exclusive of unintentional loss through disaster, range
from 0.39 to 0.7 percent (Margolis 1982), so the expected half life of a geometrically
depreciating house is 100-200 years. The discard rate, which includes disaster loss,
seems to be volatile in the short run and to average 0.6 percent per year (table 1).
The level of unspecified additions to stock is also volatile. | used outside sources and
trend forecasts for projections of discard rates and unspecified additions to stock.

Table 1—Removals, by census year, as a
percentage of structures In an age class?

Structures
Census Age of removed
year structure per year
Years Percent
1960 10 to 20 0.57
Over 20 .69
1970 10 to 20 .61
' 20 to 30 .92
Over 30 1.32

See footnote on next page.



Estimation

Table 1—Removals, by census year, as a
percentage of structures in an age class®

{continued)
Structures
Census Age of removed
year structure per year
Years Percent
1980 10 to 20 0.48
20 to 30 .29
30 to 40 .52
Over 40 .92

2 The census year indicates the decade ending with that year.

The estimated equations are inverse supply (equation 5), headship rate in equation
(3), and fraction choosing type of unit by age class {equation 6). Lists, sources, and
construction of historical data series are in appendix 1. Data are annual observations
from 1963 through 1985.

Results for equation (5), estimated as:

Pt = CO + C1*St + C2*vwt + C3*Vlt + C4*vSt + Cs+*rit ,

where

St is the number of housing starts,
VWt is real wood cost index,

vl is real carpenters’ wage index,

VSt is real price of equivalent site, and
rit is real rate of interest, all at time t,

are in table 2. The equation is estimated by using two-stage least squares because
of the potential endogeneity of housing starts. Instruments are permanent income,
total population over 18, and user cost of capital for housing. The coefficient for
housing starts is not significantly different from zero at the 5-percent significance
level. This implies that the price elasticity is zero. Thus, equations for supply and
headship rates are not simultaneous and can be estimated separately with ordinary
least squares. The signs on cost coefficients are positive as expected, except for the
real carpenter wage index. Follain estimated an inverse supply function for new con-
struction and obtained comparable results for the supply elasticity and the signs on
the cost coefficients. Coefficients for housing starts and for real carpenter wage index
are dropped. Serial correlation in the disturbance term is detected (Durbin-Watson
statistic is 1.04), and the final equation is estimated with a correction for autocorrela-
tion of order one.



Table 2—Inverse supply equation?

Coefficient Full equation Final equation
constant 7980 - 9868
(7.14) (6.33)
St —4.49 —
(0.82) —
VWi 66.95 49.04
(6.76) (6.15)
vlt —24.53 —
(2.02) —
VSt 3.28 2.60
(10.20) (6.88)
rit 45399 38714
(7.14) (5.37)
rho — 0.5536
— (3.19)
R? adj = 0.944 0.946
DW = 2.00 2.25

2 t-statistic is given in parentheses.

Equation (3) is estimated as a logit model because headship rate is the sample prob-
ability of an individual forming a household. The derivation of the form of the esti-
mated equation and statistical methods are described in appendix 2. Results are in
table 3. Hypothesis testing shows that the coefficients for time are not significantly
different by age class and that the coefficients for current rental price and lagged
sale price are not significantly different from zero at the 1-percent significance level.
Coefficients for income are also jointly not different from zero at the 1-percent signifi-
cance level. This is probably due to multicollinearity, which makes it impossible to
determine separate effects of time and income. Finally, the coefficients for lagged
rental price in the 35-44 and 55-64 age classes are not significantly different from
zero and are positive. The final equation includes a single coefficient for time and
separate coefficients for current sale price in all age classes and for lagged rental
price in all but the 35-44 and the 55-64 age classes. In the final equation, the coeffi-
cients for sale price are most significant for the youngest and the oldest age classes,
as expected. The coefficients for rental price are most significant for the youngest
age classes. In those age classes, people purchase housing stock primarily for the
housing services that it provides. The coefficient for time is highly significant in the
final equation because it represents the combined effect of income and time on head-
'ship rate. If the structural relation between income and time is expected to continue
over the prediction period, it is acceptable to include only one of the two variables in
the estimated equation.



Table 3—Coefficient estimates for headship rates?

Coefficient
Age Rental Sale b
class Constant price price Time
18-24 2.462 -0.000277 -0.000126 0.0783
(4.47) (5.96) (5.23) (9.87)
25-29 4.131 -.000204 —-.000158 .0783
(8.46) (5.53) (7.11) (9.87)
30-34 3.195 -.000139 -.000105 .0783
(5.54) (2.80) (4.22) (9.87)
35-44 1.159 — -.0000215 .0783
(2.27) — {0.91) (9.87)
45-54 2.646 —.0000769 —.0000631 .0783
(4.39) (1.29) (2.44) (9.87)
55-64 5.142 — —-.000138 .0783
(8.01) — (5.13) (9.87)
65 and over 4.423 —-.0000209 -.000137 .0783
(8.68) (0.50) (5.98) (9.87)
R? adj = 0.936

4 t-statistic is given in parentheses.
bt =13.

Five observations are available for the proportion of households by age class choos-
ing each of the three types of housing units. The proportion choosing mobile homes
is stable over time in all age groups. Only two age groups, 30-34 and 35-44, show
much variability in the choice between single- and multiple-family dwellings. At these
ages, people are entering their prime earning years, and they begin to accumulate
assets and consider homeownership—typically ownership of single-family dwellings.
Because of the limited number and the small range of the data observations, | used
a simple linear model rather than a prabability model to link the proportion of people
choosing single-tamily residences 1o the rental price of housing:

wjt = do + di*r—1 .

Estimation results are given in table 4.



Projections

10

Table 4—Fraction of households, by age class,
choosing single-family dwellings®

Age class (years)

Coefficient 30-34 35-44
Constant 0.6945 0.7803
(63.17) (186.5)
Rental price -.0000206 -.0000136
(2.21) (3.83)
R? adj = 0.49 0.77

2 t-statistic is given in parentheses.

Several variables that enter the model exogenously are projected independently. All
projections are listed and the projection methods are explained in appendix 3.

Two projections are made of the level of housing starts by housing type from 1986 to
2040. They differ in assumptions about future discard rates. If the housing stock is
mature (that is, if it is evenly distributed over the age of structure, and the average
age is about equal to the expected life of a house), the discard rate should be con-
stant over time. If, however, the distribution of housing stock over age of structure is
skewed toward newly built structures, discard rates should increase as the housing
stock matures.? The first projection assumes gradually increasing discard rates after
2007 and is appropriate for a country as young as the United States. The second
projection assumes constant discard rates after 2007 (fig. 4).

2 Data published by the U.S. Department of Commerce,
Bureau of the Census (1960, 1970, and 1980) describing
the number of dwellings in the housing stock by the year
that the structure was built are not sufficient to establish a
clear pattern of the retirement of housing from the hous-
ing stock. In fact, the number of dwellings actually in-
creases over time for several vintages of housing. This
could be due to unspecified additions to the stock or  °
could be a vestige of the survey methodology. Data de-
scribing removals as a percentage of the housing stock
by age of dwelling (table 1) also fail to provide a complete
enough picture to draw conclusions from. Removal rates

- vary widely; not enough observations have been made

over a long enough history to discern a pattern.
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Figure 5—Change in demand for housing stock.

The change in demand for housing stock (It — It-1) depends positively on changes in
headship rate and in population. Projections are reported in figure 5. The general

level and trend is explained primarily by demographics. High levels in the late 1980’s
result from movement of a large number of 18-25 year olds into the 25-29 and 30-34

age groups in which headship rates are higher (fig. 6). The trend after that period is

generally downward as the number of people moving through the young age classes
decreases. A bulge early in the 21st century can be attributed to a new group of 18-

25 year olds (the so-called baby boom echo) forming households and moving into

older age classes. Fluctuations around the general trend result from changes in eco-
nomic variables that manifest themselves in changes in headship rates through price.

A decrease in price causes an increase in headship rates and subsequently in the
demand for housing stock. The major peaks correspond to decreases in either
lagged rental price or sale price, or both. Troughs occur when headship rates and

population grow relatively slowly, remain stable, or decrease. The troughs correspond

to increases in either lagged rental price or sale price.

11
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Figure 7—Housing starts with increasing discard rates.

Figures 7 and 8 display historical values and projections of housing starts that com-
bine the change in demand for housing stock with projections of discards and unspec-
ified additions to stock. The projections are volatile relative to historical values, espe-
cially when the relative stability of the projections of economic variables affecting
headship rates is considered. Figure 1 reports historical values and future projections
of headship rates and illustrates the relative stability of the projections. Further work
is needed in this area to examine how discards and additions to stock buffer demand
for new construction from shocks to housing demand. | expect that discards move
countercyclically and additions to stock move procyclically to the change in demand
for housing stock; that is, when the increase in demand for housing stock is large,
discards will be low and additions will be high; when the increase in the demand for
housing stock is small, the converse will hold. Although little data are available to
support this notion, it would explain why housing starts move more smoothly than the
changes in demand for housing stock.
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Figure 8—Housing starts with constant discard rates.
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Figure 9—Population over 18.

After 2007, variation in economic variables and unspecified additions to stock is
reduced to echoes of past cycles that are carried forward by the moving-average
projection method. Demographics become even more important as the driver of the
forecast. The growth rate of the total population decreases gradually (fig. 9), and tt
composition of population becomes more heavily weighted in the older age classes
where change in headship rates between age groups is small. Starts steadily de-
crease in both scenarios. With increasing discard rates, the decline is less steep,
however.

The proportion of households choosing single-family dwellings in the 30-34 and the
35-44 age classes is listed in appendix 3. The proportion of additional total private
housing units (excluding mobile homes) that are single-family dwellings depends on
both the rental price for housing (decreasing when price is high) and the age compo-
sition of the population (increasing as people move into the middle age classes and
decreasing as the fraction of people over 65 and under 30 increases) (fig. 10).

13
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Progress has been made in providing an economic explanation for the level of hous-
ing starts. Demographics remain the strongest explanatory factor for long-term trends
in the level of the housing stock. Rental price and current sale price are important in
explaining short-run variation. Change in the demand for housing stock is a major
component in annual housing starts. The other components, unspecified additions to
stock and replacement of discarded housing stock, need to be examined closely in
future work. Replacement of discards, in particular, may become an increasingly im-
portant source of demand for new construction as population growth slows and the
housing stock ages. Housing start projections will be improved if potential responsive-
ness to economic variables by these two components is explored.

Progress has also been made in modeling composition of the housing stock by type
of unit. The age distribution of the population and the rental price of housing influ-
ence the proportion of housing starts that are single- rather than multiple-family
dwellings.

Finally, supply of new construction has been explicitly modeled to determine the
current sale price of housing. The hypothesis that housing supply is perfectly elastic
is not rejected, which implies that any amount of housing will be supplied at the
market price-—~theoretically the minimum average cost of construction.
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College of Forest Resources, Seattle, Washington), and reviewers for valuable
comments.
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Appendix 1

Historical Data Series

The data are from annual series for 1963 through 1985 unless otherwise noted. Data
are listed in tables 5 through 11.

Property tax rate is the average rate of 1 percent for 1973 to 1982 and is computed
from the median tax payment and the median value for a single family (U.S. Depart-
ment of Commerce, Bureau of the Census 1973-83). Gross depreciation rate, repre-
senting both economic depreciation and expenditure on maintainance and repair, is
2 percent (Margolis 1982).

Expected inflation is estimated by using the procedure of Modigliani and Shiller
(1973) to model the term structure of interest rates. The long-term nominal interest
rate is equal to the expected inflation rate plus the expected real interest rate and a
risk premium. It is estimated as a polynomial distributed lag on the actual inflation
rate and the ex post real interest rate. Quarterly data from 1950 to 1986 are used.
The long-term rate is Moody’s AAA corporate bond rate. Ex post real rate is the differ-
ence between short-term prime rate and the actual inflation rate. A third-degree poly-
nomial is imposed on a lag length of 19 quarters. Expected inflation is:

19
% = Tfixmet,
i=1

where the weights (fi) are the estimated lag coefficients (table 12).

The real interest rate is the difference between Moody’s AAA corporate bond rate
and the actual inflation rate.

Table 5—Popuiation (in thousands) by year and age class

Age class (years)

Year 18-24 25-29 30-34 35-44 45-54 55-64 65+ 18+

1963 18,268 10,974 11,436 24,584 21,346 16,436 17,778 120,822
1964 18,783 11,168 11,228 24,562 21,580 16,758 18,127 122,206
1965 20,293 11,340 11,125 24,447 21,839 17,077 18,451 124,572
1966 21,375 11,662 11,063 24,276 22,126 17,408 18,755 126,665
1967 22,327 12,093 11,063 24,038 22,440 17,753 19,071 128,785
1968 22,883 12,800 11,180 23,731 22,758 18,088 19,365 130,815
1969 23,724 13,290 11,390 23,384 23,047 18,390 19,680 132,905
1970 24711 13,736 11,587 23,150 23,317 18,682 20,107 135,200
1971 25,873 14,041 11,817 22,978 23,519 18,963 20,561 137,852
1972 26,076 15,240 12,383 22,859 23,687 19,211 21,020 140,476
1973 26,636 15,786 13,1583 22,810 23,807 19,428 21,525 143,145
1974 27,233 16,521 13,704 22,826 23,809 19,713 22,061 145,867
1975 28,006 17,280 14,191 22,831 23,756 20,045 22,696 148,805
1976 28,646 18,274 14,485 23,093 23,622 20,386 23,278 151,784
1977 29,173 18,277 15,721 23,563 23,370 20,780 23,892 154,776
1978 29,622 18,683 16,280 24,437 23,174 21,112 24,502 157,810
1979 30,047 19,178 17,025 25,176 22,942 21,448 25,134 160,950
1980 30,349 19,804 17,822 25,868 22,754 21,761 25,704 164,062
1981 30,430 20,306 18,853 26,460 22,614 21,955 26,236 166,854

1982 30,283 20,865 18,876 28,115 22,488 22,113 26,827 169,567
1983 29,916 21,321 19,281 29,368 22,472 22,233 27,428 172,019
1984 29,390 21,660 19,769 30,617 22,500 22,315 27,967 174,218
1985 28,749 21,884 20,343 31,839 22,597 22,334 28,536 176,282

Source: U.S. Department of Commerce, Bureau of the Census (1970, 1980, 1987).
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Table 6—Predetermined economic variables by year, set 1

CPI Moody  Marginal
Actual less Mortga,ge bond income

Year CPI®  inflation housing® PPI? - DPI® rate rate? tax
1962 1,170

1963 92 0.013 92 95 1,207 0.058 0.043 0.179
1964 93 016 93 95 1,291 .058 .044 .156
1965 94 .030 95 97 1,365 .057 .045 .148
1966 97 .028 97 100 1,431 .061 .051 183
1967 100 041 100 100 1,493 .063 .055 157
1968 104 .053 104 103 1,561 .068 .062 173
1969 110 .057 109 107 1,599 .077 .070 .181
1970 116 .042 114 110 1,668 .083 .080 .168
1971 121 .033 119 114 1,728 .076 074 164
1972 125 .060 123 119 1,797 075 072 .164
1973 133 105 131 135 1,916 .078 .074 170
1974 148 .087 146 160 1,896 .087 .086 176
1975 161 .056 159 175 1,931 .088 .088 178
1976 171 063 168 183 2,001 .088 .084 .185
1977 182 073 179 194 2,066 .088 .080 187
1978 195 .108 191 209 2,167 .093 .087 .208
1979 218 127 21 236 2,212 105 .096 190
1980 247 .098 236 269 2,214 123 119 .200
1981 272 .058 259 293 2,248 141 142 .203
1982 289 .030 274 299 2,261 145 138 212
1983 297 034 284 303 2,331 21 120 216
1984 308 .035 295 310 2,470 119 127 216
1985 319 .015 303 309 2,528 AN 114 .222

2 Consumer price index, all items, 1967=100 (U.S. Department of Labor, Bureau of Labor Statistics

1963-85a).

b Rate of change in consumer price index, all items.

° Consumer price index, all items except housing, 1967=100 (U.S. Department of Labor, Bureau of Labor

Statistics 1963-85a) is used to deflate nominal house price.

9 All commodity producer price index, 1967=100 (U.S. Department of Labor, Bureau of Labor Statistics

1963-85b).

° Disposable personal income in billion 1982 dollars (U.S. Department of Commerce, Bureau of Economic

Activity 1963-85). Two-year moving average is used as proxy for permanent income.

f Conventional mortgage rate for new construction (U.S. Department of Commerce, Bureau of Economic

Activity 1963-85).

9 Average marginal income tax rate weighted by the number of returns in each marginal tax bracket (Barro
and Sahasakul 1983; U.S. Department of the Treasury, Internal Revenue Service 1981-85).



Table 7—Predetermined economic variables by year, set 2

Expected rate of:

Real Nominal

Capital Rental Wood Labor site house
Year inflation gain® price cost® cos price® price’
1963 0.013 0.029 853.50 99.74 75.82 3,005 22,700
1964 012 014 1,238.03 100.19 79.23 3,157 22,600
1965 .018 .006 1,305.14 99.41 81.18 3,248 23,100
1966 .022 .000 1,436.31 101.18 82.82 3,242 24,100
1967 028 .005 1,188.80 99.36 85.88 3,391 24,700
1968 .039 .005 995.22 116.65 88.82 3,632 25,900
1969 .047 .007 928.36 124.28 97.35 3,597 27,800
1970 .048 .000 1,234.69 102.15 106.17 4,039 28,700
1971 048 .004 1,018.18 116.00 116.06 4,054 30,500
1972 .051 .008 841.46 131.80 123.89 4,067 32,500
1973 .064 .025 92.33 148.73 113.88 3,622 35,400
1974 .073 .014 370.24 124.65 101.12 3,229 38,700
1975 076 .007 459.25 111.02 98.79 3,263 42,700
1976 .086 .004 274.00 129.45 102.74 3,533 45,900
1977 .078 .024 -£63.43 144.84 104.17 3,518 51,100
1978 .075 .040 -420.46 153.90 103.10 3,624 58,300
1979 .0%6 043 —837.22 143.75 96.05 4,021 66,700
1980 .106 .022 -44.27 118.32 80.25 4,247 74,200
1981 .103 -.001 1,199.15 107.96 87.93 4,032 81,100
1982 .086 -.018 2,272.12 100.00 99.99 4,052 83,800
1983 059 -on 2,283.59 111.05 104.87 3,990 86,400
1984 .039 -.007 2,720.03 106.38 103.25 4,077 89,600
1985 .024 -.002 2,783.26 108.60 115.21 4,210 92,200

2 Expected rate of capital gain on housing is the expected difference between the rate of )
growth in house sale price and actual inflation and is estimated by the average rate of capital
gain for the past 3 years.

b pental price in 1967 dollars is computed by using equation (4).

¢ Wood price index (1967=100) for 4 wood products (softwood lumber, softwood plywood,

hardwood lumber, and waferboard) is an average of prices, weighted by consumption

quantities—the difference between production and net export quantities (Ruderman and
Warren 1985; U.S. Department of Commerce, Bureau of the Census 1963-85a, 1963-85b,
1963-85c¢, 1963-85d; U.S. Department of Labor, Bureau of Labor Statistics 1963-85b; Warren
1985; Western Wood Products Association 1963-85).

9 Labor cost index (1967=100) is constructed by using nominal carpenter wages deflated by
the all-commodities producer price index (U.S. Department of Agriculture, Forest Service,
Forest Products Laboratory, One Gifford Pinchot Dr., Madison, WI 53705-2398).

¢ Median price of an equivalent site (U.S. Department of Housing and Urban Development

1963-85).

f sale price series for a constant quality house is constructed by using hedonic price
equations (U.S. Department of Commerce, Bureau of the Census 1985).
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Table 8—Proportion of each age class occupying each housing type, by

year and age class

Age Single-  Multiple- Age Single- Muiltiple-
class family tamily Mobile class family family Mobile
and year dwelling  dwelling home and year dwelling dwelling home
18-24 years: 25-29 years:
1975 0.328 0.563 0.110 1975 0.522 0.411 0.068
1976 .337 544 119 1976 530 400 .070
1977 325 .566 109 1977 516 422 062
1981 315 .583 102 1981 516 426 .058
1983 325 .569 .106 1983 505 426 .069
Average 326 565 109 Average 518 417 085
30-34 years: 35-44 years:
1975 .703 .243 .054 1975 .784 .182 .034
1976 .698 .256 .047 1976 774 .193 .033
1977 674 .282 .045 1977 777 .189 034
1981 670 287 .043 1981 .794 .203 .036
1983 642 312 .046 1983 .749 .218 .033
Average 677 .276 .047 Average 776 197 .034
45-64 years: 65 years and over:
1975 .781 .188 .032 1975 678 .284 .038
1976 779 .187 034 1976 672 .280 .048
1977 776 .185 .040 1977 667 .282 .051
1981 781 .182 .037 1981 .688 .262 .050
1983 775 187 .039 1983 657 .298 .045
Average 778 .186 .036 Average 872 .281 .046

Source: Unpublished tables (U.S. Department of Commerce, Bureau of the Census, Census of

housing, Washington, DC.).

Table 9—Occupancy rates (In percent) by year

and housing type

Single- Multiple-

family family Mobile
Year dwelling dwelling home
1973 91.0 87.3 98.0
1974 92.6 87.6 98.0
1975 92.7 88.2 98.0
1976 92.5 87.7 98.0
1977 92.3 88.1 98.0
1978 92.3 87.9 98.0
1979 92.0 875 98.0
1980 92.3 87.4 98.0
1981 92.2 86.9 98.0
1983 92.0 86.0 98.0

Source: U.S. Department of Commerce, Bureau of the Census,

1973-83.



Table 10—Headship rates (in percent) by year and age class

Age class (years)

Year 18-24 25-29 30-34 35-44 45-54 55-64 65+
1963 158 40.1 46.4 48.8 515 55.8 60.0
1964 16.4 40.8 459 494 523 56.1 59.7
1965 17.0 425 46.1 489 52.4 56.7 60.5
1966 16.7 43.1 46.1 48.9 52.8 56.3 61.1
1967 15.9 440 46.2 49.5 524 56.3 62.1
1968 16.7 421 478 50.2 524 58.1 62.0
1969 17.2 445 48.1 50.1 526 58.3 62.1
1970 17.6 449 48.3 50.4 52.6 58.0 61.5
1971 184 447 48.1 51.0 53.5 58.2 61.8
1972 19.9 46.2 50.1 50.5 54.2 58.5 63.7
1973 20.7 46.7 50.5 516 54.1 58.3 63.5
1974 21.7 46.9 51.0 51.4 54.4 573 64.1
1975 21.2 46.8 51.6 520 54.3 574 64.4
1976 209 474 50.9 53.2 54.2 58.3 65.0
1977 205 459 495 53.0 55.2 56.7 62.0
1978 21.0 46.0 50.6 53.1 54.4 57.7 58.1
1979 211 45.2 48.9 529 549 57.3 628
1980 21.1 452 50.4 53.7 55.3 56.0 62.8
1981 21.2 47.2 513 54.6 56.3 579 64.4
1982 20.2 457 519 545 556 58.5 645
1983 19.0 44.5 50.0 54.5 55.0 58.8 64.4
1984 18.7 455 50.4 54.2 55.4 58.8 64.0
1985 18.9 44.0 51.0 54.9 559 58.5 63.6
Sources: Marcin, 1978 and U.S. Department of Commerce, Bureau of the Census, 1977-85.

Table 11—Housing starts (in thousands) by year

Single- Muttiple-
family family Total Mobile
Year dwellings dwellings private® homes Total
1963 1,012 591 1,603 151 1,754
1964 971 558 1,529 191 1,720
1965 964 509 1,473 216 1,689
1966 779 386 1,165 217 1,382
1967 844 448 1,292 240 1,632
1968 899 608 1,508 318 1,826
1969 811 656 1,467 413 1,879
1970 813 621 1,434 401 1,835
1971 1,151 901 2,052 497 2,549
1972 1,309 1,047 2,357 576 2,933
1973 1,132 913 2,045 567 2,612
1974 888 450 1,338 329 1,667
1975 892 268 1,160 212 1,373
1976 1,162 375 1,538 246 1,784
1977 1,451 536 1,987 277 2,264
1978 1,433 587 2,020 276 2,296
1979 1,194 551 1,745 277 2,023
1980 852 440 1,292 222 1,514

See footnote on next page.
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Table 11—Housling starts (in thousands) by year (continued)

1981
1982
1983
1984
1985

705
663
1,068
1,084
1,072

379
400
635
665
669

1,084
1,062
1,703
1,750
1,742

241
240
296
296
284

1,325
1,302
1,999
2,045
2,026

Source: U.S. Department of Commerce, Bureau of Economic Analysis, 1963-85.

2 Total private housing starts refers to the sum of single- and multiple-family

private dwellings.

Table 12—Distributed lag
coefficient for expected

inflation

Lag Coefficient
t 0.1492
-1 .1094
t-2 .0080
-3 .0599
t-4 .0476
-5 .0418
-6 .0412
-7 .0445
t- 8 .0505
t-9 .0577
t-10 .0649
t-11 .0708
t-12 .0740
t-13 .0732
t-14 0672
t-15 .0546
t-16 .0341
t-17 .0043
t-18 -.0359
t-19 -.0880




Appendix 2

Estimation of Headship
Rate Equation

The decision to form a household is a binary choice (either yes or no) made by indi-
viduals. Because it is the sample proportion of positive responses that is observed, it
is appropriate to use a logit model described by Theil (1970) and used by Marcin
(1978) for headship rate for equation (3). The dependent variable (the logit) is the
natural logarithm of the odds of a positive choice given that the maximum probability
of a positive choice is M. The parameter M sets a maximum value for headship rate
for an age class. Values for M used here are established by Marcin and are based
on historical marriage, divorce, and cohabitation patterns (table 13). The logit is a
linear function of the independent variables. The general model is:

Lat = In[ha/(Ma—hat)] = X bi*xit + ut.

|
Headship rate is computed as:
hat = Ma/[1 — exp(Lat)],

and is bounded by zero and M. The random disturbance (ut) has a mean of zero and
variance of 1/[nat*ha,t*(Ma—ha )] where na is the estimate of the population in age
class a. Correction must be made for classic heteroscedasticity.’ Variables are trans-
formed so that

X't = Xt* [na,z*ha,t*(Ma-ha,t)]”z '

for all variables including Lt. The new error term (u't) has a mean of zero and a
variance of one. The transformed equation is estimated by using ordinary least
squares.

The age classes (a) are 18-24, 25-29, 30-34, 35-44, 45-54, 55-64, and 65 and over.
A single equation is estimated for all age classes. Hypotheses regarding the coeffi-
cients are tested by using the likelihood ratio test (Judge and others 1982). In the
unrestricted case, dummy variables (D) are included for all age classes and all
variables:

A A A
boa*Da+ X bia*Da*t+ X boa*Da*yt+ X baa*Da™rt
i d=i d=i d=i
A A
baa*Da*r—1 + X bsa*Da*pr+ X bea*Da*pt-1 + ut.
d=i d=i

Lt =

+

a
FTM> g M

[R

" E(u?) = z1 and E(uur 1) = 0.
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Table 13—Maximum headship
rates (In percent) by age class

Maximum

headship
Age class rate
18-24 30
25-29 - b6
30-34 56
35-44 57
45-54 58
55-64 60
65 and over 68

In the first set of regressions, hypotheses are tested for whether current or lagged
price variables should appear in the equation. Likelihood ratios that follow the F-

distribution are reported in table 14. The hypothesis that the coefficients for current
rental price and lagged sale price are zero cannot be rejected at the 1-percent sig-

" nificance level. Those coefficients are dropped, and the resulting equation becomes

the base unrestricted case for the second set of regressions, in which the following
hypotheses are tested:

1. Coefficients are equal over age classes for all variables, bia = bia’ for all i and a.
2. Coefficients are equal over age classes for all variables except the intercept.

3. Coefficients are equal over age classes for time and income only.

4. Coefficients are equal over age classes for rental price and sale price only.

Results are in table 15. Only hypothesis 3 is not rejected. In that equation, coefficient
estirates for rental price in two age groups are positive. The coefficient estimate for
income is not significantly different from zero (t-statistic is 0.4). This is probably due
to multicollinearity between income and time. One final hypothesis is tested and is
not rejected (table 15).

5. Coefficients are equal over age class for time only, coefficient for income is zero
for all age classes, and coefficient for rental price is zero for the 35-44 and 55-64
age groups.

Estimates for the final equation are reported in table 3.



Appendix 3

Projection of Exogenous
Variables

Table 14—Hypothesis test results, 1st set

Number of Likelihood Critical value
restrictions ratio at 1-percent significance
Hypothesis (Q) Fq,105 level
n=0,pt=0 14 2.61 2.29 ’
ft-1=0, pt-1= 0 14 2.75 2.29
n =0, pt-1=0 14 2.22 2.29
n-1=0,pt=0 14 2.28 2.29
Table 15—Hypothesis test results, 2d set
Number of Likelihood Critical value
restrictions ratio at 1-percent significance
Hypothesis () Fq,119 level
1 30 97.13 1.76
2 24 577 1.95
3 12 1.49 2.34
4 12 3.92 2.34
5 18 1.39 2.15

Projection of data series underlying housing start projections are listed in tables 16
through 26.

Property tax and depreciation rates are constant at 1 and 2 percent, respectively.
The marginal income tax rate drops to 20 percent in 1986, reflecting the reform of
Federal income tax law, and stays constant at that level.

Table 16—Population (In thousands) by year and age class?

Age class (years)

Total
Year 18-24 25-29 30-34 35-44 45-54 55-64 65+ 18+
1986 27,973 22,136 20,848 33,142 22,823 22,230 29,173 178,325
1987 27,539 22,087 21,237 34,382 23,492 21,976 29,807 180,521
1988 27,092 22,034 21,633 35,646 24,174 21,714 30,451 182,743
1989 26,632 21,978 22,034 36,933 24,867 21,443 31,106 184,993
1990 26,158 21,917 22,442 38,245 25,573 21,163 31,771 187,270
1991 25,812 21,443 22,440 39,171 26,781 21,172 32,236 189,054
1992 25,447 20,950 22,429 40,098 28,001 21,171 32,695 190,792
1993 25,067 20,442 22,410 41,029 29,236 21,163 33,153 192,499
1994 24,670 19,915 22,381 41,961 30,481 21,147 33,605 194,160
1995 24,256 19,372 22,343 42,894 31,736 21,122 34,053 195,776
1996 24,487 19,135 21,868 43,361 32,924 21,710 34,297 197,782
1997 24714 18,888 21,378 43,820 34,119 22,299 34,533 199,750
1998 24,936 18,630 20,872 44,272 35,323 22,891 34,762 201,686
1999 25,154 18,363 20,353 44,718 36,535 23,485 34,983 203,591
2000 25,368 18,087 19,820 45,159 37,756 24,081 35,199 205,471

See footnote on next page.
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Table 16—Population (in thousands) by year and age class? (continued)

Age class (years)

Total

Year 18-24 25-29 30-34 35-44 45-54 55-64 65+ 18+

2001 25,884 18,121 19,577 44,668 38,657 25,225 35,487 207,619
2002 26,401 18,152 19,326 44,159 39,562 26,381 35,772 209,753
2003 26,922 18,179 19,068 43,636 40,474 27,548 36,054 211,881
2004 27,446 18,205 18,804 43,099 41,393 28,727 36,336 214,010
2005 27,971 18,228 18,532 42,547 42,317 29,917 36,614 216,126
2006 28,160 18,638 18,562 41,818 42,750 31,019 37,219 218,165
2007 28,347 19,052 18,590 41,073 43,183 32,132 37,828 220,204
2008 28,497 19,444 18,592 40,264 43,563 33,214 38,391 221,965
2009 28,649 19,840 18,594 39,444 43,946 34,306 38,960 223,739
2010 28,857 20,280 18,632 38,690 44,417 35,478 39,610 225,964
2011 28,625 20,404 18,984 38,362 43,798 36,210 40,625 227,007
2012 28,466 20,582 19,389 38,131 43,287 37,044 41,755 228,653
2013 28,300 20,759 19,795 37,890 42,762 37,880 42,891 230,276
2014 28,126 20,934 20,202 37,639 42,223 38,719 44,032 231,874
2015 27,944 21,107 20,609 37,378 41,669 39,559 45,176 233,443
2016 27,751 21,028 20,788 37,804 40,955 39,949 46,515 234,789
2017 27,550 20,944 20,963 38,226 40,224 40,334 47,858 236,100
2018 27,340 20,855 21,136 38,644 39,477 40,714 49,204 237,369
2019 27,122 20,760 21,305 39,057 38,714 41,088 50,551 238,597
2020 26,895 20,659 21,471 39,465 37,934 41,456 51,899 239,777
2021 26,916 20,488 21,386 40,026 37,708 40,995 53,396 240,915
2022 26,929 20,311 21,294 40,582 37,471 40,519 54,893 242,000
2023 26,936 20,127 21,197 41,132 37,222 40,030 56,387 243,030
2024 26,935 19,936 21,093 41,674 36,960 39,525 57,877 244,001
2025 26,927 19,738 20,982 42,208 36,687 39,006 59,360 244 910
2026 27,106 19,723 20,815 42,298 37,100 38,322 60,600 245,965
2027 27,279 19,703 20,641 42,376 37,505 37,622 61,829 246,954
2028 27,444 19,676 20,459 42,442 37,901 36,907 63,045 247,873
2029 27,601 19,642 20,270 42,494 38,286 36,177 64,247 248,718
2030 27,750 19,603 20,074 42,533 38,660 35,433 65,433 249,485
2031 27,795 19,709 20,117 42,303 38,959 35,517 65,810 250,209
2032 27,839 19,816 20,160 42,072 39,258 35,602 66,188 250,935
2033 27,884 19,924 20,203 41,841 39,558 35,687 66,567 251,663
2034 27,928 20,031 20,246 41,608 39,860 35,773 66,948 252,393
2035 27,973 20,139 20,289 41,374 40,162 35,858 67,329 253,125
2036 28,018 20,248 20,333 41,139 40,465 35,944 67,712 253,858
2037 28,062 20,356 20,376 40,904 40,770 36,030 68,096 254,594
2038 28,107 20,465 20,420 40,667 41,075 36,116 68,481 255,331
2039 28,152 20,575 20,463 40,429 41,381 36,202 68,867 256,070
2040 28,197 20,684 20,507 40,191 41,688 36,288 69,254 256,810

2 Series 14 (U.S. Department of Commerce, Bureau of the Census 1984) assumes middle fertility, middle
mortality, and high immigration rates.



Table 17—Predetermined economic variables by years, set 1

CPI Moody  Marginal

Actual less Mortgage bond income

Year CPI*®  inflation®  housing” PPI%® ppP12f rate? rate? tax rate
1986 323 0.036 305 313 2,602 0.103 0.097 0.224
1987 335 044 317 321 2,714 .098 096 .200
1988 350 .049 330 334 2,755 107 .109 .200
1989 368 .048 343 350 2,810 119 120 .200
1990 386 .041 357 364 2,851 .097 .095 .200
1991 402 .043 371 375 2,952 .092 .088 .200
1992 420 .047 385 389 3,054 092 .089 .200
1993 440 .050 401 405 3,157 .094 .091 .200
1994 462 056 417 423 3,261 096 094 .200
1995 489 .053 433 441 3,366 .100 .098 .200
1996 515 .053 450 461 3,472 102 101 .200
1997 543 .058 468 480 3,580 121 124 .200
1998 576 041 487 500 3,688 112 113 .200
1999 599 .044 506 522 3,799 102 101 .200
2000 626 .047 526 545 3,910 .097 .095 .200
2001 657 .050 547 569 4,015 096 094 .200
2002 690 .056 569 593 4,122 112 113 .200
2003 730 .038 591 616 4,229 101 100 .200
2004 758 .045 615 641 4,337 .091 .088 .200
2005 792 .046 639 667 4,446 092 .089 .200
2006 830 .049 665 693 4,556 .093 .091 .200
2007 871 .046 691 720 4,667 .095 092 .200
2008 912 047 719 749 4,779 083 090 .200
2009 956 .048 747 778 4,892 .094 .091 .200
2010 1,003 .050 777 809 5,005 .096 .093 .200
2011 1,055 .040 808 840 5,111 .098 .096 .200
2012 1,098 .047 840 873 5,218 .098 .095 .200
2013 1,150 .047 873 908 5,326 .096 .093 .200
2014 1,206 .046 908 943 5,434 .095 .092 .200
2015 1,263 -~ .044 944 980 5,544 094 .091 .200
2016 1,319 .044 981 1,019 5,654 .094 .091 .200
2017 1,378 .043 1,020 1,059 5,765 .093 .090 .200
2018 1,438 .042 1,061 1,100 5,876 .092 .089 .200
2019 1,500 .043 1,103 1,143 5,989 .090 .087 .200
2020 1,567 .041 1,147 1,188 6,102 .089 .086 .200
2021 1,632 041 1,192 1,235 6,240 .088 .086 .200
2022 1,699 .041 1,239 1,283 6,378 .088 .085 .200
2023 1,770 .040 1,289 1,334 6,517 .087 .084 .200
2024 1,842 .040 1,340 1,386 6,657 .086 .083 .200
2025 1,917 039 1,393 1,440 6,798 085 082 .200
2026 1,993 .039 1,448 1,497 6,939 .084 .081 .200
2027 2,073 .039 1,506 1,556 7,081 .084 .081 .200
2028 2,155 .039 1,566 1,617 7,224 .083 .080 .200
2029 2,240 .039 1,628 1,680 7,367 .083 .080 .200
2030 2,330 .039 1,692 1,746 7,511 .082 .080 .200
2031 2,424 .039 1,760 1,811 7,657 .082 079 .200
2032 2,521 .040 1,829 1,878 7,805 .082 079 .200
2033 2,622 .040 1,902 1,948 7,956 .082 .079 .200
2034 2,729 .040 1,978 2,020 8,109 .082 079 .200
2035 2,840 .040 2,056 2,004 8,264 .082 .079 .200
2036 2,957 .040 2,138 2,171 8,423 .082 .079 .200

See footnotes on next page.
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Table 17—Predetermined economic variables by years, set 1 (continued)

CPI Moody  Marginal

- Actual less Mortgage bond income

Year © CPI*®  inflation®  housing® PPi&e ppPI2f rate? rated tax rate
2037 3,079 .041 2,223 2,251 8,584 .082 .079 .200
2038 3,206 ;041 2,311 2,333 8,748 .082 .079 .200
2039 3,340 .o41 2,403 2,417 8,916 .082 079 .200

2040 3,479 .041 2,498 2,505 9,086 .082 .079 .200

2 Projection by Wharton Econometrics (1987) until 2007 and assumed to grow at 20-year moving
average rate thereafter.

b Consumer price index, all items, 1967=100.
° Rate of change in consumer price, all items.

9 Consumer price index, all items except housing (1967=100) is estimated by using ordinary least
squares (t-statistic is 69.5): CPI, less housing = 0.9497 * CPI, all items.

¢ All-commodities producer price index, 1967=100.
f Disposable personal income in billion 1982 doliars.

9 Projection by Wharton Econometrics (1987) until 2007 and is a 20-year moving average of past
values thereafter.

h Conventional mortgage rate for new construction.

Table 18—Predetermined economic variables by year, set 2

Expected rate of:

Real Nominal

Capital Rental Wood Labor site house

Year Inflation®  gain price® cost? cost® price’ price?
1986 0.024 -0.017 2,387 110.67 112.15 4,275 90,000
1987 .033 -.015 2,383 113.59 109.09 4,341 . 93,072
1988 .034 -.007 2,482 110.63 106.03 4,408 99,344
1989 .038 .019 2,206 113.90 102.96 4,476 105,615
1990 .047 .009 1,876 119.92 99.90 4,546 107,925
1991 .046 .002 1,910 125.36 100.74 4,616 111,849
1992 .046 -.006 2,121 127.00 101.59 4,687 117,286
1993 .045 .002 1,893 126.76 102.43 4,759 123,217
1994 .047 .005 1,885 127.98 103.27 4,833 129,988
1995 .051 .005 2,022 132.40 104.11 4,908 138,160
1996 .053 .006 2,118 132.55 104.95 4,983 145,981
1997 .055 .012 2,491 133.83 105.79 5,060 167,423
1998 .053 .004 2,513 137.18 106.62 5,139 163,663
1999 .048 .003 2,267 141.21 107.46 5,218 170,435
2000 .048 -.005 2,379 143.32 108.30 5,299 178,569
20013+ .047 -.002 2,227 137.17 109.13 5,380 185,738
2002 .046 .007 2,495 139.57 109.97 5,463 199,770
2003 .049 -.002 2,448 142.67 110.81 5,548 206,657
2004 .047 .001 2,110 144.56 111.65 5,634 214,138
2005 .047 -.007 2,395 143.71 112.49 5,721 224,470
2006 .045 .001 2,169 144.02 113.43 5,809 235,309
2007 .044 .002 2,203 145.52 114.36 5,899 247,225
2008 .047 .002 2,192 147.92 115.29 5,990 259,045
2009 .048 .002 2,244 148.53 116.22 6,082 271,466
.2010 .048 .002 2,316 149.12 117.15 6,176 285,139

See footnotes on next page.



Table 18—Predetermined economic variables by year, set 2 (continued)

Expected rate of:

Real Nominal
Capital Rental Wood Labor site house

Year Inflation®  gain® price® cost? cost® price’ price?
2011 .046 .000 2,461 147.67 118.08 6,272 298,648
2012 .046 .002 2,398 149.19 119.00 6,368 312,890
2013 047 002 2,386 151.07 119.93 6,467 327,602
2014 .045 .002 2,336 151.23 120.86 6,567 342,536
2015 .045 .000 2,422 151.53 121.78 6,668 358,592
2016 .046 ~-.001 2,416 149.72 123.11 6,771 374,264
2017 .044 .001 2,329 151.50 124.43 6,876 392,320
2018 .043 .003 2,256 153.40 125.76 6,982 411,207
2019 .043 .005 2,174 154.02 127.08 7,080 430,374
2020 .043 .004 2,182 153.74 128.41 7,199 450,043
2021 .042 .003 2,194 151.64 129.63 7,311 469,646
2022 041 .004 2,128 154.15 130.84 7,423 492,956
2023 041 .007 2,039 156.08 132.06 7,538 517,038
2024 .040 .008 1,969 156.75 133.28 7,655 541,539
2025 .040 .007 1,989 156.56 134.50 7,773 566,695
2026 040 005 2,040 152.77 135.77 7,893 590,454
2027 .039 .007 1,973 156.41 137.04 8,015 620,952
2028 038 .009 1,910 158.81 138.31 8,139 652,072
2029 039 011 1,836 158.81 139.58 8,264 682,877
2030 .039 .009 1,804 168.25 140.85 8,392 714,819
2031 .039 .007 1,967 158.82 142.12 8,522 747,913
2032 .039 .007 1,993 159.34 143.40 8,653 782,532
2033 .040 .007 2,014 159.79 144.67 8,787 818,647
2034 .040 .007 2,032 160.26 145.94 8,923 856,399
2035 .040 .006 2,058 160.74 147.21 9,060 895,930
2036 040 006 2,084 161.34 148.48 9,200 937,428
2037 .040 .006 2,105 161.88 149.75 9,342 980,711
2038 041 .006 2,131 162.35 151.02 9,487 1,025,745
2039 .041 .005 2,155 162.82 152.30 9,633 1,072,835
2040 041 .005 2,178 163.33 153.57 9,782 1,121,936

2 Polynomial-distributed lag of past values.

b 3-year moving average of past values.

° Projected in 1967 dollars by using equation (4).

d Projection of wood price index (1967=100) was constructed by using preliminary Timber
Assessment Market Model (Adams and Haynes 1980) projections of prices and consumption
quantities for softwood lumber, softwood plywood, hardwood lumber, and waferboard.

® Labor cost index (1967=100) was constructed from projections of construction employment
and earnings (U.S. Department of Commerce, Bureau of Economic Analysis 1985).

f Assumed to increase at its average growth rate over the sample period.

9 Projected by using estimate of equation (5) and inflating by all-commodities producer price
index.
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Table 19—Occupancy rates (In percent) by year
and housing type?

Single- Multiple-
family family Mobile

Year dwelling dwelling home
1986 92.1 87.1 98.0
1987 92.0 87.0 98.0
1988 92.1 87.1 98.0
1989 92.1 87.1 98.0
1990 92.2 87.3 98.0
1991 92.4 87.4 98.0
1992 923 873 98.0
1993 92.2 87.2 98.0
1994 92.2 87.2 98.0
1995 92.3 87.3 98.0
1996 92.3 87.3 98.0
1997 923 87.3 98.0
1998 92.3 87.3 98.0
1999 92.3 87.3 98.0
2000 92.3 873 98.0
2001 92.3 87.3 98.0
2002 92.3 87.3 98.0
2003 92.3 87.3 98.0
2004 92.3 87.3 98.0
2005 92.3 87.3 98.0
2006 922 87.2 98.0
to

2040 92.2 87.2 98.0

2 Fluctuation about past average values follows movements in

the projections made by Wharton Econometrics (1987).

Table 20—Two scenarios for discard rates, by year®

Increasing rates

Constant rates

Single- Muttiple- Single- Muttiple-

family family family family
Year dwelling dwelling dwelling dwelling
1986 0.0035 0.0053 0.0035 0.0053
1987 .0035 .0052 .0035 .0052
1988 .0035 .0051 .0035 .0051
1989 .0033 .0053 .0033 .0053
1930 .0032 .0053 .0032 .0053
1991 .0034 .0051 .0034 .0051
1992 .0034 .0050 .0034 .0050
1993 .0034 .0050 .0034 .0050
1994 .0034 .0050 .0034 .0050
1995 .0034 .0050 .0034 .0050
1996 .0034 .0050 .0034 .0050

See footnote on next page.



Table 20—Two scenarios for discard rates, by yeara (continued)

Increasing rates

Constant rates

Single- Multiple- Single- Multiple-

family family tamily family
Year dwelling dwelling dwelling dwelling
1997 .0034 .0050 .0034 .0050
1998 .0034 .0050 .0034 .0050
1999 .0034 .0050 .0034 .0050
2000 .0034 0050 .0034 .0050
2001 .0034 0050 .0034 .0050
2002 .0034 0050 .0034 .0050
2003 .0034 0050 .0034 .0050
2004 .0034 0050 .0034 0050
2005 .0034 .0050 .0034 0050
2006 .0034 .0050 .0034 0050
2007 .0034 .0050 .0034 0050
2008 .0034 0050 .0034 .0050
2009 .0034 0050 .0034 .0050
2010 .0034 0050 .0034 0050
2011 .0034 0050 .0034 .0050
2012 .0035 .0050 .0034 0050
2013 .0035 .0051 .0034 0050
2014 .0036 .0052 .0034 0050
2015 .0037 .0052 .0034 .0050
2016 .0037 .0053 .0034 .0050
2017 .0038 .0054 .0034 0050
2018 .0039 0055 .0034 .0050
2019 .0039 0055 .0034 .0050
2020 .0040 0056 .0034 .0050
2021 .0041 .0057 .0034 .0050
2022 .0042 .0058 .0034 .0050
2023 .0043 .0059 .0034 .0050
2024 .0044 .0060 .0034 .0050
2025 .0045 .0061 .0034 .0050
2026 .0046 .0062 .0034 .0050
2027 .0047 .0063 .0034 .0050
2028 .0048 .0064 .0034 .0050
2029 .0049 .0065 .0034 .0050
2030 " .0050 .0066 .0034 .0050
2031 .0051 .0067 .0034 .0050
2032 .0052 .0068 .0034 .0050
2033 .0053 .0069 .0034 .0050
2034 .0054 .0070 . .0034 .0050
2035 .0055 .0071 .0034 0050
2036 .0056 .0072 .0034 .0050
2037 .0057 .0073 .0034 0050
2038 .0058 .0074 .0034 0050
2039 .0059 .0075 .0034 .0050
2040 .0060 .0076 .0034 .0050

2 Projected by Wharton Econometrics (1987) until 2007 with increase gradually or constant
thereafter. Some adjustments have been made to prevent negative values for housing starts.
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Table 21—Unspecified additions to housing stock

(in thousands) by year®

Single- Multiple-
family family Mobile
Year dwelling dwelling home
1986 130 350 0
1987 150 400 0
1988 150 400 0
1989 150 15 0
1990 448 233 57
1991 142 211 50
1992 500 306 -54
1993 313 221 33
1994 360 58 29
1995 435 16 -85
1996 418 89 41
1997 352 193 58
1998 224 168 58
1999 123 121 21
2000 265 70 9
2001 199 31 6
2002 365 105 13
2003 171 91 11
2004 79 0 10
2005 160 49 11
2006 271 28 -23
2007 175 6 -17
2008 141 28 27
2009 119 50 29
2010 135 36 28
2011 101 1 43
2012 225 132 14
2013 228 122 15
2014 231 111 15
2015 235 99 16
2016 239 94 14
2017 243 89 13
2018 232 80 16
2019 229 75 15
2020 224 75 14
2021 215 78 18
2022 207 77 17
2023 201 73 16
2024 201 69 14
2025 204 67 14
2026 201 67 14
2027 201 68 14
2028 195 67 14
2029 196 66 14
2030 200 68 15

See footnote on next page.



Table 21—Unspecified additions to housing stock
(in thousands) by year® (continued)

Single- Multiple-

family family Mobile
Year dwelling dwelling home
2031 202 69 15
2032 199 71 16
2033 200 73 18
2034 203 75 17
2035 206 76 17
2036 209 78 16
2037 213 81 15
2038 213 79 15
2039 212 77 15
2040 211 75 15

@ Projected by Wharton Econometrics (1987) and is a 20-year
moving average of past values thereafter.

Table 22—Headship rates (in percent) by age class?

Age class (years)

Year 18-24 25-29 30-34 35-44 45-54 55-64 65+
1986 20.2 46.8 516 549 56.0 58.7 65.0
1987 215 482 52.2 55.1 56.2 8.8 65.3
1988 2186 48.2 523 55.2 566.3 58.8 65.3
1989 21.2 475 521 55.3 56.3 58.8 65.1
1990 225 49.0 52.7 55.4 56.5 69.0 655
1991 235 49.9 53.1 555 56.6 59.0 658
1992 23.7 50.1 53.2 55.6 56.7 69.1 65.8
1993 235 50.0 533 55.7 56.8 59.1 65.9
1994 24.0 50.3 53.4 55.8 56.8 59.1 66.0
1995 23.9 50.1 53.4 55.9 56.9 59.1 659
1896 23.8 499 53.4 56.0 56.9 59.1 65.9
1997 23.3 49.2 53.3 56.0 56.9 59.0 65.7
1998 23.2 492 53.4 561 570 59.1 659
1999 235 49.6 53.5 56.2 57.0 59.2 66.0
2000 241 50.1 §3.7 56.2 5§7.1 59.2 66.1
2001 243 50.3 53.9 56.3 §7.2 59.3 66.2
2002 24.2 49.9 638 56.3 §7.2 §9.2 66.1
2003 24.3 50.2 539 56.4 5§7.2 59.3 66.3
2004 248 50.7 54.1 56.4 5§73 569.3 66.4
2005 2563 51.2 54.3 56.5 574 59.4 66.5
2006 25.2 511 54.3 56.5 574 59.4 66.5
2007 255 51.4 54.4 56.5 574 59.4 66.6
2008 25.7 51.5 54.5 56.6 575 5§9.4 66.6
2009 258 51.6 545 56.6 575 59.4 66.7
2010 259 51.7 546 56.6 575 59.5 66.7
2011 26.0 518 546 56.6 §7.5 §9.5 68.8
2012 26.0 51.8 5§47 56.7 576 59.5 66.8
2013 26.2 52.0 54.8 56.7 57.6 59.5 66.9
2014 264 52.1 54.8 56.7 §7.6 59.5 66.9
2015 26.6 52.3 54.9 56.7 57.6 59.6 67.0
2016 26.7 524 54.9 56.8 57.7 59.86 67.0
2017 268 525 550 56.8 5§77 59.6 67.1

See footnote on next page.
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Table 22—Headship rates (in percent) by age class? (continued)

Age class (years)

Year 18-24 25-29 30-34 35-44 45-54 55-64 65+

2018 27.0 52.7 55.0 56.8 57.7 59.6 67.1
2019 271 52.8 55.1 56.8 57.7 59.6 67.1
2020 27.3 63.0 55.2 56.8 57.7 59.7 67.2
2021 275 5§3.2 §5.2 56.8 57.8 59.7 67.2
2022 275 563.2 55.2 56.8 678 59.7 67.2
2023 276 533 5653 56.8 578 59.7 67.3
2024 27.8 534 5§53 56.9 6§78 59.7 67.3
2025 279 535 554 56.9 578 59.7 67.3
2026 28.0 5§3.7 554 56.9 57.8 59.7 674
2027 28.0 63.7 55.4 56.9 57.8 59.7 674
2028 28.1 §3.7 5§54 56.9 578 59.7 674
2029 28.2 53.8 §5.5 56.9 5§79 59.7 674
2030 28.3 53.9 85.5 56.9 579 59.8 67.4
2031 284 54.0 855 56.9 579 69.8 675
2032 284 540 85.5 56.9 579 59.8 67.5
2033 28.5 54.1 55.6 56.9 579 59.8 675
2034 28.5 54.1 55.6 56.9 57.9 59.8 675
2035 28.6 54.2 55.6 56.9 579 59.8 67.5
2036 28.6 54.2 556 56.9 579 698 676
2037 28.7 543 55.6 56.9 5§79 59.8 67.6
2038 28.7 54.3 5656 56.9 5§79 59.8 67.6
2039 288 544 565.7 57.0 57.9 598 676
2040 28.8 54.4 55.7 57.0 579 59.8 676

2 Projected by using estimate of headship rate equation.

Table 23—Fraction of age class by year, age class, and housing type?

30-34 age class

35-44 age class

Single- Multiple- Single-  Multiple-

family family Mobile family family Mobile
Year dwelling  dwelling home dwelling  dwelling home
1986 0.645 0.308 0.047 0.748 0.218 0.034
1987 - .645 .308 047 .748 .218 .034
1988 .643 .310 .047 747 219 .034
1989 .649 .304 .047 .750 216 .034
1990 .656 .297 047 .755 211 .034
1991 .655 .298 .047 .754 .212 .034
1992 .651 302 .047 751 .215 034
1993 .655 .298 .047 .755 .21 034
1994 .656 .297 .047 .755 211 .034
1995 .653 .300 .047 .753 .213 .034
1996 .651 302 .047 751 215 .034
1997 .643 310 .047 .746 -.220 034
1998 .643 310 .047 746 .220 .034
1999 .648 305 .047 .749 217 .034
2000 .645 .308 .047 .748 .218 .034
2001 .649 .304 .047 .750 216 034
2002 .643 310 .746 .220 .034

See footnote on next page.
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Table 23—Fraction of age class by year, age class, and housing type?
(continued)

30-34 age class

35-44 age class

Single- Muttiple- Single-  Multiple-

family family Mobile family family Mobile
Year dwelling  dwelling home dwelling  dwelling home
2003 644 309 .047 747 .219 .034
2004 .651 .302 .047 .752 .214 .034
2005 .645 .308 .047 .748 .218 .034
2006 .650 .303 .047 751 .215 .034
2007 .649 .304 .047 .750 .216 .034
2008 .649 304 .047 .750 .216 .034
2009 .648 .305 .047 .750 .216 .034
2010 .647 306 .047 .749 .217 .034
2011 .644 .309 .047 .747 .219 .034
2012 .645 .308 .047 .748 .218 .034
2013 .645 .308 .047 .748 .218 .034
2014 .646 307 .047 .749 .217 034
2015 .645 308 .047 747 .219 .034
2016 .645 .308 .047 .747 .219 .034
2017 .646 307 .047 .749 217 .034
2018 .648 305 .047 .750 .216 .034
2019 .650 .303 .047 751 .215 .034
2020 .650 .303 .047 .751 215 .034
2021 .649 .304 .047 .750 .216 .034
2022 .651 .302 .047 751 .215 .034
2023 .652 301 .047 .753 213 .034
2024 .654 .299 .047 .754 212 .034
2025 .653 .300 .047 .753 .213 .034
2026 652 301 047 .753 213 .034
2027 .654 .299 .047 .753 213 .034
2028 .655 .298 .047 .754 212 .034
2029 657 .296 047 .755 211 034
2030 .655 .298 .047 .754 212 .034
2031 .654 .299 .047 .754 212 .034
2032 653 300 047 .753 213 034
2033 .653 .300 .047 .753 .213 .034
2034 .653 .300 .047 .753 213 .034
2035 652 .301 047 .752 214 034
2036 .652 .301 .047 752 214 .034
2037 .651 302 .047 .752 .214 .034
2038 .651 302 047 .751 215 034
2039 .650 .303 .047 751 .215 .034
2040 .650 303 .047 .751 .215 034

2 Projected by using estimate of equation (6).
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Table 24—Change In demand for units of housing stock (in

thousands), by year?

Single- Multiple-
family tamily Total Mobile
Year- dwellings dwellings privateb homes Total
1986 1,083 829 1,912 -56 1,856
1987 1,771 865 2,636 125 2,761
1988 1,126 431 1,557 58 1,614
1989 1,171 32 1,203 25 1,228
1990 1,920 587 2,507 128 2,635
1991 1,291 528 1,819 86 1,906
1992 1,140 445 1,584 44 1,629
1993 1,317 79 1,396 30 1,426
1994 1,199 298 1,497 49 1,547
1995 867 209 1,075 26 1,101
1996 919 266 1,185 37 1,222
1997 532 281 814 12 826
1998 1,026 241 1,267 41 1,308
1999 1,276 176 1,452 59 1,511
2000 1,063 442 1,505 64 1,569
2001 1,125 289 1,414 68 1,482
2002 625 384 1,008 41 1,049
2003 1,059 341 1,400 65 1,465
2004 1,296 250 1,546 80 1,625
2005 891 631 1,522 80 1,601
2006 1,107 237 1,344 54 1,399
2007 973 493 1,466 77 1,543
2008 840 360 1,199 60 1,259
2009 818 410 1,227 62 1,289
2010 956 460 1,416 68 1,485
2011 543 373 916 42 958
2012 884 329 1,213 53 1,267
2013 899 416 1,315 63 1,378
2014 907 383 1,290 61 1,351
2015 816 458 1,274 60 1,334
2016 803 340 1,143 48 1,191
2017 822 278 1,100 46 1,146
2018 812 297 1,109 48 1,157
2019 806 284 1,080 47 1,138
2020 739 336 1,075 46 1,121
2021 635 323 958 45 1,002
2022 622 235 857 38 895
2023 629 226 855 40 895
2024 603 236 839 39 878
2025 522 282 804 37 842
2026 488 324 812 43 855
2027 479 192 672 35 707
2028 467 206 673 36 709
2029 455 195 650 36 686
2030 337 275 612 34 646
2031 313 201 514 25 539
2032 335 178 513 25 539
2033 343 179 522 26 548
2034 344 178 522 26 548
2035 339 182 522 26 548

See footnotes on next page.



Table 24—Change in demand for units of housing stock (In
thousands), by year® (continued)

Single- Muttiple-

family family Total Mobile
Year dwaellings dwellings privateb homes Total
2036 338 180 518 26 544
2037 341 177 519 26 544
2038 340 181 521 26 547
2039 340 180 520 26 545
2040 342 178 520 26 546
8y — li-1, where | is defined by equation (2).

Total private refers to sum of single- and multiple-family dwellings.

Table 25—Housing starts (in thousands) with increasing
discard rates, by year”

Single- Multiple-
tamily family Total Mobile
Year dwellings dwellings private® homes  Total
1986 1,179 626 1,805 244 2,049
1987 1,852 615 2,467 425 2,892
1988 1,209 181 1,390 358 1,748
1989 1,248 175 1,424 325 1,748
1990 1,695 513 2,208 360 2,569
1991 1,392 473 1,865 320 2,186
1992 887 293 1,181 382 1,563
1993 1,256 15 1,271 282 1,653
1994 1,095 397 1,493 308 1,801
1995 692 351 1,043 406 1,449
1996 764 337 1,101 300 1,401
1997 447 249 696 266 962
1998 1,070 236 1,306 301 1,607
1999 1,425 219 1,643 358 2,001
2000 1,074 537 1,610 373 1,984
2001 1,206 425 1,630 377 2,007
2002 543 447 990 339 1,329
2003 1,174 420 1,594 360 1,954
2004 1,505 422 1,927 372 2,299
2005 1,024 755 1,779 368 2,147
2006 1,132 385 1,517 376 1,893
2007 1,098 664 1,761 395 2,156
2008 1,001 511 1,512 338 1,850
2009 1,004 541 1,545 342 1,887
2010 1,129 608 1,737 354 2,091
2011 753 558 1,311 301 1,612
2012 978 387 1,365 342 1,707
2013 1,000 488 1,489 350 1,839
2014 1,015 471 1,486 348 1,834
2015 931 562 1,493 347 1,840
20186 923 456 1,378 337 1,716
2017 948 403 1,350 338 1,688
2018 958 434 1,392 337 1,730

See footnotes on next page.
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Table 256—Housing starts (in thousands) with increasing
discard rates, by year? (continued)

Single- Muttiple-
family family Total Mobile
Year dwellings dwellings privateb homes Total
2019 966 432 1,398 338 1,736
2020 914 487 1,401 338 1,740
2021 831 478 1,309 333 1,642
2022 839 396 1,235 328 1,563
2023 865 397 1,262 330 1,593
2024 852 417 1,269 331 1,601
2025 781 471 1,252 329 1,581
2026 762 518 1,281 334 1,615
2027 766 392 1,158 325 1,483
2028 773 412 1,186 327 1,512
2029 773 408 1,181 326 1,507
2030 663 491 1,154 324 1,478
2031 649 422 1,072 315 1,387
2032 687 404 1,090 314 1,404
2033 706 407 1,113 314 1,426
2034 717 410 1,127 314 1,441
2035 721 419 1,141 314 1,455
2036 730 421 1,151 314 1,465
2037 741 421 1,162 315 1,478
2038 753 "~ 433 1,186 315 1,501
2039 767 439 1,205 315 1,521
2040 782 445 1,227 316 1,542

2 Projection made by using equation (1).
Total private refers to sum of single- and multiple-family dwellings.

Table 26—Housing starts (in thousands) with constant
discard rates, by year®

Single- Multiple-

family tamily Total Mobile
Year dwellings dwellings privateb homes Total
2007 1,098 664 1,761 395 2,156
2008 1,001 511 1,512 338 1,850
2009 1,004 541 1,545 342 1,887
2010 1,129 608 1,737 354 2,091
2011 753 558 1,311 301 1,612
2012 972 384 1,356 342 1,698
2013 987 483 1,470 350 1,821
2014 995 463 1,458 348 1,806
2015 904 552 1,456 347 1,802
2016 889 442 1,331 337 1,668
2017 907 386 1,293 338 1,631
2018 910 415 1,325 337 1,662
2019 911 409 1,320 338 1,658
2020 851 462 1,313 338 1,651
2021 758 448 1,206 333 1,539
2022 756 362 1,117 328 1,445

See footnotes on next page.



Table 26—Housing starts (In thousands) with constant
discard rates, by year? (continued)

Single- Multiple-
family family Total Mobile
Year dwellings dwellings privateb homes Totat
2023 770 359 1,129 330 1,460
2024 747 374 1,121 331 1,453
2025 665 424 1,089 329 1,418
2026 636 467 1,102 334 1,436
2027 629 335 964 325 1,289
2028 625 351 976 327 1,302
2029 613 343 955 326 1,281
2030 491 421 913 324 1,237
2031 467 347 814 315 1,129
2032 493 324 817 314 1,131
2033 501 323 824 314 1,137
2034 501 321 822 314 1,136
2035 494 325 819 314 1,134
2036 491 323 814 314 1,128
2037 491 318 809 315 1,124
2038 491 324 816 315 1,131
2039 493 325 819 315 1,134
2040 497 326 823 316 1,139

2 Projection made by using equation (1).
Total private refers to sum of single- and multiple-family dwellings.
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